Cell fusion is essential for muscle development and may be a route for novel therapies, but knowledge of its molecular basis is limited. Recent progress has uncovered a new signalling pathway downstream of the cell surface attractant proteins in muscle. 
loner mutants were identified in a genetic screen for regulators of myogenesis and have many unfused myoblasts [5] . In these mutants, the initial attraction between myoblasts still takes place, but only limited fusion occurs [5] . Other work indicates that there are two phases of fusion in myogenesis, each with distinct molecular requirements. The first is muscle precursor formation, which does not require Rols/Ants; the second is the subsequent growth of the precursors leading to fusion, which does [7, 8] . It will be interesting to establish whether the loner phenotype resembles that of rols/ants, in which precursors form, or is more similar to mbc, in which very few fusions occur.
The Loner protein sequence suggests it is a guanine nucleotide exchange factor (GEF). It contains a Sec7 domain, which has GEF activity, and a PH domain, which can bind cell membranes and enhance GEF activity. It is of course imperative to demonstrate the significance of such domains experimentally and Chen et al. did just this [5] . In the stringent in vivo test of rescue of the loner mutant phenotype, they found that both the Sec7 and PH domains were necessary. They also did the biochemistry and using an in vitro GDP release assay showed that Loner is indeed a GEF. The target selected for this assay was ARF6, as the literature suggested that ARF6 may be a downstream small GTPase for Loner. They then returned to the developing embryo to show expression of a dominantnegative form of ARF6 in founder cells disrupted fusion. This suggests a pathway in which ARF6 is a downstream mediator of Loner during myoblast fusion in vivo (Figure1).
Analysis of myoblast fusion also requires investigation of the cell biology. In normal development, Loner localises to discrete cytoplasmic foci in founder cells. Using an elegant combination of cultured cell experiments and in vivo assays during development, Chen et al. [5] showed that normal recruitment of Loner to the membrane is dependent on the surface proteins, Duf and Rst. In the absence of Duf and Rst, however, some discrete foci of Loner protein remain, which suggests some complexity with different pools of cytoplasmic Loner protein.
These localisation features are similar to Rols/Ants, but Loner and Rols/Ants are only partially co-expressed in both founder cells in vivo and in cultured cells. Moreover, the localisation of each is independent. This led Chen et al. [5] to draw the intriguing conclusion that there are two intracellular signalling pathways downstream of Duf and Rst which may act in parallel during fusion. They explored this further and infer that at least one point of convergence of the two pathways is at the small GTPase Rac. This is because Loner is required for the specific aggregation of Rac at fusion sites in founder cells [5] , and the Mbc pathway is thought to affect the cytokeleton via Rac [9] . This adds to the interest in Rac proteins, whose involvement in fusion was first flagged up almost ten years ago [10] . 
